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Fundamentals  of  Space  Propulsion 
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For  fixed  fuel  fraction,  nio  =  Spacecraft  Mass  (initial) 
AV  is  proportional  to  l^p  =  propellant  Mass  (initial) 
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Benefits  of  Electric  Propulsion 


Benefits  of  Electric  Propulsion 


Electric  Propulsion 

Power  Limited 


Electric  Propulsion  --  Review 
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Electric  Propulsion  Thrusters 
blue  =  used  as  primary  maneuvering  engine 


Isp  =  500-1200  sec 
r]  =  20-30% 

Thrust  =  0.1-1  N 


Pulsed  Plasma  Thruster  (PPT) 


Hall  Thruster 
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Stationary  Plasma  Thruster  (Fakel,  Kaliningrad,  Russia) 


Field-Emission  Thrusters 
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Thrust  =  ~1  N  (Steady) 
~10N  (Pulsed) 


Hall  Thruster 

Technologies  Under  Development 


^Government  Hall  Thruster  Programs 


Specific  impuise  [s] 


Technology  Development  Cost 
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Busek  200W  Hall  selected  for  USAF  TechSat  21  flight  demonstration 
Busek  200W  delivered  to  MIT  for  plume  measurements  in  preparation  for  MIT 
Hitchhiker  on  Shuttle 
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Each  1  cm^  array  has  100,000  Emitters 


Hall  Thruster  Cluster  R&D 

Busek  &  AFRL  -  AFRL  Core  and  SBIR  funding 
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^  Hall  Thruster  Integration  Hardware 


PPU-140  Brassboard 
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EP  Risk  Reduction 

Testing  and  Modeling 


SPT-140  During  Performance  Eval 
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